ABSTRACT Reduced insecticide use in cotton, Gossypium hirsutum L., as a consequence of the Boll Weevil Eradication Program and the broad adoption of Bt cotton, have helped make the tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), a consistent pest of cotton each year in the mid-south. Maize, Zea mays L., has been implicated as having a role in the season-long dynamics of tarnished plant bug infestations in cotton. To date, no published information exists describing the quality of maize as a host for tarnished plant bug. No-choice Þeld studies indicated that adult tarnished plant bug females oviposited into maize leaves, tassels, and ears. Laboratory studies showed that Þrst-instar tarnished plant bugs could successfully develop to the adult stage when fed maize silks at the R1 growth stage, tassels before (VT) and during (R1) pollen shed, and milk stage (R3) kernels from the tip and base of the ear. The proportion of nymphs surviving to the adult stage on these tissues was often similar to that of broccoli, Brassica oleracea L. Nymphs did not develop to adults when fed V5 or R1 maize leaves. However, survival of Þrst instars to the adult stage was improved when nymphs fed on tassels with pollen for 6 d and then moved to silks or leaves. Another Þeld study showed that tarnished plant bugs reproduced in maize mainly during the tassel (VE and VT) and the R1ÐR3 ear growth stages, and a single new generation was produced in maize during these stages. The highest population recorded during the study (24 June 2005) consisted mostly of nymphs and was estimated to be 29,600/ha (12,000/acre). These studies showed that maize is a suitable host for tarnished plant bug reproduction and development, and its production plays a signiÞcant role in the population dynamics of the tarnished plant bug in the mid-south.
The tarnished plant bug, Lygus lineolaris (Palisot de Beauvois), is a destructive pest of many cultivated plant species throughout the world (Kelton 1980) . Cotton, Gossypium hirsutum L., is highly susceptible to damage by this insect at any time before the formation of mature fruit (Scales and Furr 1968, Hanny et al. 1977) . The near eradication of the cotton boll weevil, Anthonomus grandis Boheman, and the extensive planting of transgenic cotton to control Lepidopteran pests has reduced overall insecticide use in the southeast United States Cotton Belt region. This has led to more frequent increases in the population densities of tarnished plant bugs in the area, thus promoting the tarnished plant bug to the number one pest of cotton in 2008 (Williams 2009 ). Movement of the tarnished plant bug into cotton is related to the phenology of the crop, noncotton crop hosts, and wild host plant species growing near cotton Þelds (Snodgrass et al. 1984) . Adults that move into cotton in the spring and early summer are produced on many of these plant species (Snodgrass et al. 1984) . Maize plays a central role in the season-long dynamics of some insect pests [e.g., corn earworm, Helicoverpa zea (Boddie)] infesting cotton (Bradley 1993) . Like the corn earworm, the tarnished plant bug is highly polyphagous (Snodgrass et al. 1984 , Young 1986 ) and prefers to feed on ßow-ering plants. Maize produces many ßorets with pollen during the tassel stage, and a single maize plant can produce Ϸ50 million pollen grains (Paton 1921 ) that have a high protein content (Goss 1968) . Based on these attributes, maize has tremendous potential to serve as an excellent host for tarnished plant bug feeding and reproduction and may serve as a springboard into ßowering cotton. Movement of tarnished plant bug adults from maize during the R2ÐR3 stage into cotton was shown by Kumar and Musser (2009) . This study described this movement as a "high inßux" of tarnished plant bugs from maize into cotton. Although movement of adult tarnished plant bugs from maize to cotton has been shown, research has not been reported that describes the quality of maize as a suitable host for feeding and reproduction. Our objectives for this study were to (1) determine tarnished plant bug development and reproductive potential on various maize tissues, (2) maize structures, and (3) quantify Þeld populations of nymphal and adult tarnished plant bugs.
Materials and Methods
Maize Plants and Tissues. Pioneer corn hybrid, P3394, was planted in the Þeld at Stoneville, MS, over multiple dates between 10 March and 24 April 2002 and 2003. Soil was a Dundee silty clay (Þne-silty, mixed, thermic Aeric Ochraqualfs) prepared for planting by forming 50-cm ridges spaced 76 cm apart and receiving N, P, and K fertilizer preplant based on soil tests and a yield goal of 12.5 t/ha of grain. These plants were used in Þeld studies and to supply maize tissues for laboratory bioassays.
Insects for Infestation. Tarnished plant bugs used in laboratory and Þeld infestation studies were from a laboratory colony maintained at the Southern Insect Management Research Unit, USDAÐARS, Stoneville, MS. The tarnished plant bugs in the colony were collected from weed hosts near Stoneville, and wild adults were added to the colony four to six times each year to maintain colony vigor. Adults in the colony were held on green bean pods, Phaseolus vulgaris L., that served as a food source and oviposition substrate. On egg hatch, nymphs were transferred into 473-ml clear plastic containers containing broccoli, Brassica oleracea L., as a food source. Bugs were held under laboratory conditions of 25 Ϯ 0.4ЊC at 75 Ϯ 10% RH and a photoperiod of 14:10 (light:dark) h.
Host Suitability of Maize Tissues. In 2002, four different maize tissues were compared with broccoli ßorets, the laboratory standard for tarnished plant bug rearing, with regard to host suitability. Plant tissue treatments consisted of (1) broccoli ßorets, (2) milk stage (R3) maize kernels, (3) maize cob tips that included milk and blister stage (R2-R3) kernels, (4) R1 maize silks, and (5) the primary ear leaf from R1 maize. Maize growth stages used in these studies are those described by Ritchie et al. (1992) as presented in Table 1 . Maize tissues were collected from the Þeld between 0700 and 0900 hours and Ͻ3 h before laboratory bioassays were initiated. The various plant tissues were placed into 30-ml diet cups that contained 5 ml of 1% agar solution in the base of the cup. The agar solution increased the relative humidity in the cup but provided no nutrition for the insects. One Þrst-instar tarnished plant bug was placed into each cup containing one of the plant tissue treatments and enclosed with a cardboard lid. Cups were maintained in an incubator under the conditions described previously for tarnished plant bug rearing. Test insects were checked daily for mortality, and plant tissue was replaced with fresh tissues when the quality began to deteriorate. The test was conducted using a randomized complete block design with three replications, and 10 Þrst-instar tarnished plant bugs were used per replication. Data recorded included the proportion of nymphs surviving to the adult stage and the number of days from infestation of Þrst instars to the adult stage. Percent survival to adult was calculated for each replicate/tissue treatment. Therefore, there was one observation measurement per replication. Measuring days to adult for each nymph resulted in multiple observations (or subsamples) for each replication.
Adult females that were reared as nymphs on the respective plant tissue treatments were mated to males from the laboratory colony. Each female was held individually in a 30-ml diet cup with a piece of green bean pod Ϸ2 cm in length that served as a food source and oviposition substrate. Green bean pods were removed daily and replaced with fresh ones. The cumulative number of eggs produced within 7 and 14 d was determined by recording the number of eggs oviposited into the green bean pieces on a daily basis.
Data collected from the host suitability study in 2002 were analyzed based on a general linear model using analysis of variance (ANOVA; PROC MIXED; SAS Institute 2004), and means were separated using least signiÞcant difference (LSD) at P Ͻ 0.05.
Maize suitability for tarnished plant bug nymphal development was also measured in 2003 in three laboratory studies. In the Þrst study, broccoli ßorets were compared with an undeveloped sixth leaf from V5 stage maize plants for nymphal survival and development. In the second study, nymphal survival and development on broccoli ßorets, VT stage tassels, and R1 stage tassels that were shedding pollen was compared. The third bioassay was conducted to evaluate tarnished plant bug nymphal survival and development when feeding on a succession of maize tissues. With the exception of the broccoli ßoret control, tissue treatments for this study consisted of Þrst instars feeding on R1 pollen shedding tassels for 6 d and then moving to (1) R2 stage tassels that were no longer shedding pollen, (2) R1 stage silks, and (3) the primary ear leaf from R1 stage maize.
Plant tissue treatments within each of the three laboratory studies in 2003 were established as a randomized complete block design with four replications. Each replication consisted of 10 Þrst-instar tarnished plant bugs held individually in 30-ml plastic cups. Maize tissue collection and tarnished plant bug rearing conditions during the bioassays were as described in the 2002 study. Data collection for all three laboratory studies consisted of the proportion of Þrst instars that developed into adults and the number of days from infestation of Þrst instars to the adult stage. Adult weights were also recorded in the maize tissue Two bamboo stakes were used to hold the bag upright over the plant. Tarnished plant bug females reared in the laboratory on broccoli were allowed to mate with laboratory reared males when 8 Ð10 d old, and female fecundity was determined on green bean pods. Only females that were laying eggs were used in the test, and the same procedure was used to supply fecund females in the other two no-choice Þeld tests in 2003. Three fecund females were placed into each cage and allowed to oviposit for 3 d. Cages were removed after 3 d, and the plants were cut at ground level and transported to the laboratory. The number and location of tarnished plant bug eggs in each maize plant was recorded.
In the second no-choice Þeld cage test, 20 VT stage tassels were covered individually with an organdy bag, 15.2 cm in diameter and 30.5 cm in length, and three fecund tarnished plant bug females were introduced into each cage. Tassels were cut just below the bottom of the cage after 3 d, and cages with tassels were taken to the laboratory to record the number and location of tarnished plant bug eggs.
In the third no-choice Þeld cage test, 20 primary ears in the R1 stage were selected at random and individually covered with an organdy bag that was 15.2 cm in diameter and 30.5 cm in length. Three fecund females were introduced into each cage, and the cage openings were secured around the shank of the ear with rubber bands. The ears were cut just below the bottom of the cage after 3 d, and the cages with the ears were taken to the laboratory to record the number and location of eggs. In all three of the no-choice oviposition tests, tarnished plant bug eggs were found by examining the various maize tissues in the laboratory under magniÞcation. Each egg found was recorded by its location in the maize tissue. Mean numbers of eggs were calculated based on their location in the leaves, tassels, or ears. For young maize plants, all of the eggs were found in the leaf midrib or stalk. On caged tassels, most of the eggs (all but three) were laid in the glume or tassel tip, whereas all of the eggs laid in ears were in the silks or husks. Each of these three experiments was a randomized complete block design with two treatments (the two maize tissues in each experiment into which most of the eggs were laid). Data from the three oviposition studies were square root-transformed before analysis to stabilize variance and were analyzed using ANOVA (PROCGLM; SAS Institute 2004). Means were separated using LSD at P Յ 0.05, and untransformed means were presented.
Field Study of Natural Populations. Maize was sampled using whole plant visual examination of 50 randomly selected plants from each plot. Sampling began on 28 April and was conducted at intervals of 3Ð7 d through 18 July. The number and location on the plant of the tarnished plant bug adults and nymphs found were recorded along with the growth stage of the plants. Maize growth stages used in this study were modiÞed from those described by Ritchie et al. (1992) as presented in Table 1 . The VE growth stage (period from beginning of tassel emergence until VT) was added because tarnished plant bugs were found in tassels before complete emergence of tassels (VT). Because most of the tarnished plant bugs were found in the maize in the VE, VT, and R1ÐR3 growth stages, mean numbers of tarnished plant bugs (adults plus nymphs) found in these maize growth stages were compared for each sample date. ANOVA was performed with growth stage and sampling date as Þxed effects. Replication and replication ϫ growth stage were random effects. Two plots with the same growth stage in the same replication were treated as subsamples. PROCMIXED (SAS Institute 2004) was used for the data analysis, and means were compared using LSD at P Ͻ 0.05.
Results
Host Suitability of Maize Tissues. Percent survival of Þrst-instar tarnished plant bugs to adult differed signiÞcantly among the Þve plant tissue treatments in 2002 (F ϭ 15.46, df ϭ 4,10, P Ͻ 0.01). Survival on maize silks was signiÞcantly lower than survival in the broccoli control and kernel tissue treatments but was signiÞcantly higher than survival on maize leaf tissue (Table 2 ). There were no signiÞcant differences in survival for tarnished plant bugs fed milk-stage kernels and maize cob tips containing blister-and milk-stage kernels compared with the broccoli control. There was a signiÞcant difference among these same plant tissue treatments with regard to the number of days from infestation of Þrst instars to the adult stage (F ϭ 674.30, df ϭ 4,112, P Ͻ 0.01). Tarnished plant bugs reared on R2ÐR3 maize cob tips took 13.0 Ϯ 0.3 d to become adults, which was signiÞcantly longer than the development times found in the broccoli and R3 kernel treatments (11.5 Ϯ 0.2 and 11.6 Ϯ 0.3 d, respectively), and signiÞcantly less than the development time on R1 maize silks (17.4 Ϯ 0.3 d; Table 2 ).
SigniÞcant differences (7 d: F ϭ 4.39, df ϭ 3,20, P Ͻ 0.02; 14 d: F ϭ 6.06, df ϭ 3,20, P Ͻ 0.01) were found in cumulative egg production at 7 and 14 d for females reared on the Þve plant tissues in 2002 (Table 2) . Females reared on broccoli produced signiÞcantly more eggs than those reared on R3 kernels but not those reared on R3 maize cob tips (Table 2) . Females reared on maize silks produced signiÞcantly fewer eggs than all other treatments with an approximate three-to four-fold decrease in eggs produced by silk-reared females compared with females reared on broccoli (Table 2 ).
In the Þrst laboratory bioassay conducted in 2003, no nymphs (n ϭ 40) developed to an adult on the undeveloped sixth leaf from V5 stage maize plants compared with 90% (n ϭ 40) of the nymphs developing to an adult on the broccoli control. The average days the nymphs survived on the young maize leaves was 5.9 Ϯ 0.8 d (n ϭ 40) with only three individuals developing past the third instar.
In the second laboratory bioassay conducted in 2003 that compared the development of nymphs on tassels before and during pollen shed, signiÞcant differences were found among treatments for Þrst-instar survival to adult and days to adult (F ϭ 12.11, df ϭ 2,9, P Ͻ 0.01 and F ϭ 6.27, df ϭ 2,9, P Ͻ 0.01, respectively). Significantly higher numbers of nymphs developed to an adult feeding on broccoli (95 Ϯ 2.9%) compared with R1 stage (shedding pollen) tassels (88 Ϯ 2.5%) and VT tassels (77 Ϯ 2.4%). The percentage of nymphs that developed to adults on the R1 stage tassels was also signiÞcantly higher than the percentage that developed to adults on the VT tassels. The only treatment difference in days to an adult was that the nymphs needed signiÞcantly fewer days to develop to an adult on the broccoli control (12.2 Ϯ 0.2) compared with nymphs that developed on R1 stage tassels that were shedding pollen (12.8 Ϯ 0.1) and nymphs that developed on VT tassels (12.8 Ϯ 0.1).
Analysis of the maize tissue succession bioassay (the third bioassay in 2003) found treatment differences in percent survival to adult (F ϭ 15.46, df ϭ 3,9, P Ͻ 0.01), days to adult (F ϭ 19.43, df ϭ 3,9, P Ͻ 0.01), and adult weight (F ϭ 64.37, df ϭ 3,9, P Ͻ 0.01). Of the nymphs feeding on tassels shedding pollen for 6 d, signiÞcantly higher numbers developed to an adult after moving to silks compared with those moving to R2 tassels with no pollen (Table 3) . Tarnished plant bug nymphs moving to the R1 primary ear leaf after feeding on pollenshedding tassels for 6 d had similar survival to the adult stage as those that moved to tassels after pollen shed or R1 silks (Table 3) . Nymphs took signiÞcantly fewer days to develop to an adult on broccoli compared with the other three corn tissue treatments. Nymphs fed R2 tassels that were not shedding pollen took signiÞcantly longer to develop to an adult than those fed R1 silks or R1 primary ear leaves (Table 3 ). The adults that fed on broccoli as nymphs weighed signiÞcantly more than adults from all other treatments. Adults weighed signiÞcantly less when moved from pollen-shedding tassels to R2 tassels after pollen shed compared with those moving to R1 silks or R1 primary ear leaves (Table 3) .
Field Cage Oviposition Studies. The difference in the mean numbers of eggs laid in the leaf midrib compared with the mean number found in the plant stalk in the V3 maize plants was not signiÞcant (Table  4) . Although not signiÞcant, numbers of eggs laid in the leaf midrib was 6.5-fold higher than those found in the stalk. Eggs oviposited in tassels were found about equally in glumes or in tassel tips (Table 4 ). The mean numbers of eggs found in these two plant structures were not signiÞcantly different. A signiÞcantly higher mean number of eggs were found in the ear silks compared with ear husks (Table 4) .
Field Study of Natural Populations. The highest numbers of nymphs were found in plots planted on the last four planting dates (5, 11, 18, and 25 April). A total of 222 nymphs (65.5% of the 339 nymphs found in the test) were found in plots planted on these dates. The highest number found was 102 nymphs in the plots planted on 11 April. Only 4 of the 339 nymphs were found in maize when the maize sampled was at a growth stage lower than VE. A total of 241 (71.1%) were found on maize tassels, whereas 90 (26.6%) were found on ears. Eight nymphs (2.3%) were found on Within each column, means Ϯ SE followed by the same letter are not signiÞcantly different according to LSD at P Յ 0.05. stalks or leaves, whereas only 9 of 339 nymphs were found in maize in the R4 ÐR6 growth stages. A total of 263 tarnished plant bug adults were found in the test, and 51 (19.4% of the total) were found on leaves or stems before the VE tassel growth stage. The majority of the adults, 201 (76.4% of the total), were found in the maize during growth stages VE, VT, and R1ÐR3. Only 11 adults (4.2%) were found on maize plants in the R4 ÐR6 growth stages. Adults found on tassels and ears totaled 130 (49.4%) and 64 (24.3%), respectively. The highest numbers of adults, as with the nymphs, were found in plots planted in the last four planting dates. Adult totals of 33 (12.6%), 56 (21.3%), 37 (14.1%), and 34 (12.9%) were found in plots planted on 5, 11, 18, and 25 April, respectively.
In the analysis of data from the Þrst 11 sample dates (28 April through 16 June), no signiÞcant differences (all t values Ͻ1.86, all P Ͼ 0.07) were found in mean numbers of tarnished plant bugs found on maize in the different growth stages, and these mean comparisons are not shown in Table 5 . Mean numbers of plant bugs tended to be higher on maize in the tassel growth stages (VE and VT) compared with mean numbers found in the R1ÐR3 growth stages (Table 5 ). SigniÞ-cantly higher mean numbers of plant bugs were found in maize in the VE growth stage compared with mean numbers found in the R2 and R3 growth stages on 20 June. Mean numbers found in the VT growth stage were signiÞcantly higher than mean numbers found in the R1, R2, and R3 growth stages on 20 June and the R2 and R3 growth stages on 24 June. Maize in the R1 growth stage had signiÞcantly higher mean numbers of plant bugs than were found in maize in the VE growth stage on 27 June. Maize in the R1 growth stage had signiÞcantly higher mean numbers of plant bugs than were found on maize in the R2 growth stage on 20 and 24 June and the R3 growth stage on 20, 24, and 27 June. Mean numbers of plant bugs on R2 maize were signiÞcantly higher than mean numbers found on R3 maize on 27 June and 7 July.
Discussion
Previous studies showed that tarnished plant bug adults move from maize to adjacent cotton Þelds once maize silks begin to desiccate (Kumar and Musser 2009). However, little was known regarding the utilization and quality of maize as a host for tarnished plant bugs. Our results showed that tarnished plant bugs use maize as a food source and that these insects readily reproduce in maize, particularly during the early reproductive growth stages. Based on information generated on nymphal survival and development in these studies and the description of maize growth stages by Hanway (1963) , maize functions as an excellent host for tarnished plant bug reproduction and development for Ͼ3 wk.
Laboratory studies showed that Þrst-instar tarnished plant bugs developed effectively to an adult on R3 maize kernels, R2ÐR3 maize cob tips, and VTÐR1 tassels. The milk and blister stage maize kernels were found to be an excellent food source for developing tarnished plant bugs and were nearly as suitable for their development as broccoli, which is used as an optimal food source for rearing the insect in the laboratory (Snodgrass and McWilliams 1992) . Nymphs that developed to adults on broccoli and maize kernels in our laboratory tests at 25ЊC had developmental times of 11.5Ð11.7 d (Tables 2 and 3 ). Nymphs developing in the Þeld at Stoneville in the warmer temperatures found during June would probably develop faster than those in the laboratory at 25ЊC. The average daily low and high air temperatures at Stoneville in June over a 30-yr period (1964 Ð1993) were 20.7 and 31.9ЊC, respectively (Boykin et al. 1995) . Egg hatch in the Þeld would probably occur in 5Ð7 d because Ridgway and Gyrisco (1960) found this time range for eggs to hatch when oviposited in green bean pods and held at 30ЊC. Thus, development to an adult on maize kernels in the Þeld could occur in 16 Ð18 d after egg oviposition. Because nymphs might have difÞculty in feeding through the ear husk to reach kernels, development by nymphs on kernels would be easiest on ears damaged mainly by lepidopterous pests such as the corn earworm. Nymphal development to adult on ears could occur for nymphs hatching from eggs laid in ear tissue or from nymphs moving to an ear from hatched eggs laid in tassels or leaves.
Tassels are the key maize tissues used by tarnished plant bugs. Tarnished plant bugs feed on pollen and will usually not use a host plant for reproduction unless ßower buds, ßowers, or developing fruit are present (Snodgrass et al. 1984) . Maize produces a large amount of pollen (Paton 1921) , and maize plants need Ϸ12 d from the time the tassel emerges until pollen shed is complete (Hanway 1963) . We found that nymphs developing on leaves could survive an average of 5.9 d (Þrst laboratory bioassay 2003) and develop into second or third instars. These nymphs could move from leaves onto tassels if the tassels emerged when the nymphs were present. Eggs laid in the tassel would have time to develop into adults solely on tassel tissue if the eggs were oviposited shortly after the tassel emerged. Eggs that hatched within 6 d after tassel emergence could feed on pollen for at least 6 d before pollen shed ended. These nymphs could complete development on R2 tassel tissue with no pollen as was shown in our laboratory test (Table 3) , although only 45% of the nymphs developed to adults, and the adults were signiÞcantly smaller in weight than adults developing on all other tissues tested. Development of tarnished plant bug nymphs in the maize tissue succession study also showed that nymphs that developed on tassels containing pollen for 6 d before moving to R1 silks or the primary ear leaf could develop into adults on these two tissues: 65 and 52.5%, respectively (Table 3 ). Development to the adult required 14.2 d for nymphs switched to R1 silks and 14.8 d for those switched to the primary ear leaf. If movement of nymphs (after feeding on pollen in tassels for 6 d) to silks or primary ear leaves occurred in the Þeld, the silks and the primary ear leaf would have to remain viable for 8 Ð9 d for nymphs to complete development to the adult. This is possible, because ear silks can remain viable for up to 14 d after silk emergence (Ritchie et al. 1992) , and the primary ear leaf is also green and viable during this time. Nymphs that fed on pollen for periods longer than 6 d should be able to complete development to adults if they moved to silks or primary ear leaves in the Þeld. It is not known if nymphs that fed on pollen for time periods Ͻ6 d could complete development to the adult when they moved to silks or the primary ear leaf. Egg production by adult females that developed from nymphs that fed on pollen and then switched to R1 silks or primary ear leaves was not determined. However, adults from nymphs reared entirely on R1 silks produced signiÞcantly lower numbers of eggs than adults from nymphs reared on broccoli, R3 kernels, and R3 cob tips ( Table  2 ). The signiÞcantly lower weights of adults produced by switching nymphs from pollen to R1 silks and primary ear leaves (Table 3) would probably result in lower egg production.
Our oviposition studies showed that tarnished plant bugs could lay eggs in maize leaves, tassels, and ears. They laid most of their eggs in leaves in or near the midrib of the leaf and, when caged on ears, most of the eggs were laid in ear silks. Eggs were laid about equally in glumes and tassel tips. The oviposition tests were no-choice tests in which tarnished plant bug females could only lay eggs in the plant tissue enclosed by the cage. It is not known where eggs are normally laid in maize when the female has a choice.
In the Þeld study of natural tarnished plant bug populations found in maize, signiÞcantly more tarnished plant bugs were found in maize with tassels in the VE and VT growth stages than were found on maize in the R1ÐR3 growth stages in seven of the mean comparisons (Table 5 ). Mean numbers of plant bugs found on R1 maize (with tassels shedding pollen and young ears) compared with mean numbers found on older R2ÐR3 maize (in which pollen was not present) were signiÞcantly higher on R1 maize in Þve comparisons. The higher numbers could have been caused by the presence of pollen on tassels and ear silks in the R1 growth stage. The ear silks and primary ear leaves may also have been less suitable food as they developed from the R1 to the R2 and R3 growth stages. Abundant predaceous arthropods are also found in maize, and they could have decreased plant bug numbers in time on the R2 and R3 maize. Results from the Þeld and laboratory studies showed that tarnished plant bugs have time to produce one new generation in maize. The results of the Þeld test also showed that samples taken before development of tassels or after the R3 growth stage missed Þnding most of the tarnished plant bug population present in this year. Most maize is planted in the mid-South during March, and maize reproduction occurs in June followed by kernel development and maturation. Our study found that maize is unattractive to tarnished plant bugs when the maize reached the R4 and higher growth stages (only 11 adults and 9 nymphs were found in maize sampled in the R4 growth stage), and adults will migrate from maize at this time (Kumar and Musser 2009 ). This helps explain why cotton growers frequently have problems with plant bugs in cotton grown near maize.
The highest total number of tarnished plant bugs (5 adults and 41 nymphs) found in maize planted on one date in the Þeld test studying natural tarnished plant bug populations in 2005 was found in the samples taken on 24 June in maize planted 11 April. The maize was in the R1 growth stage when it was sampled. Using the planting data and tarnished plant bug numbers from the 150 plants sampled, it could be estimated that this infestation level was Ϸ29,600 tarnished plant bugs (mostly nymphs) per hectare of maize (12,000/acre). Not all of these nymphs would become adults because of natural control factors such as predation by other arthropods. However, our data do indicate that maize can play a signiÞcant role in the population dynamics of the tarnished plant bug in the mid-south.
